still alive; of these, six show blue sclerotics and fragilitas ossium, though only three are stated to suffer from deafness.
The fourth generatio-n of the Currie family are still in childhood, and, apparently, no deafness has as yet developed, but many of them show blue sclerotics. The condition of affairs in the Currie family is well shown in the accompanying chart, for the use of which I am indebted to Dr. Bronson ct T2 =Colour of selerotics or presence of fractures not known. 55 individuals in this fantily. 35 of these examined by the writer. 21 of the 55 have blue sclerotics. Of these 21, 13 had fractures, 6 died in infancy without fractures, 1 is at present an infant, and one is a healthy boy of 6 years with no fractures.
Deafness present in Cases 1, 3, 6, 7, 12, 14, and 22. Only Cases 6, 12, an(d 14 were examined. Case I.-Mrs. S., aged 49, has had over forty fractures of various bones and has distinctly blue sclerotics. Deafness started eignt years ago after a cold. Patient stated that she was unable to hear for one week at this time, and was very miserable about it. When the cold went away the hearing in the left ear improved to some extent. She has never had any otorrhcea. She now complains of noises in the ears like "machinery," and states that she hears better in a noise. She speaks in a low well-modulated voice. Examination: The tympanic membranes show slight loss of gloss but no retraction. Marked redness of the promontory can be seen through the drumhead on both sides. Functional examination showed distinctly lengthened Schwabach, Weber lateralized to the left; Rinne negative on both sides. (C2B used for these tests.) C39 not heard by either ear, by air conduction; C' heard by left ear but not by right; C128 heard by both. 0256 up to 02048 heard by both ears by air conduction-better by left ear than by right. Longitudinal vibrations of monochord not heard at all. Watch not heard by bone or by air conduction. The slightly raised voice is heard at 4 in. by the right ear when the left ear is closed by the finger. With the noise apparatus in the left ear the patient hears just as well or better than when the left ear is closed with the finger. The. conversation voice is heard by the left ear at 18 in.
Case II.-Mrs. B., aged 39 (niece of Mrs. S., Case I), has suffered from deafness for twenty years. Patient noticed that her deafness got rapidly worse during her pregnancies. She states that she hears better in a noisy place, and that she hears worse on a dull day. She complains of a " whistling" sound in her ears. Examination: The tympanic membranes are almost normal, perhaps slightly indrawn and lustreless, but one can see the flamingo tinge of the hyperemic promontory through the membranes. Functional examination with C256 showed a lengthened Schwabach, negative Rinne, and Weber's test lateralized to the right (worse ear). C16, C32 and C64 were not heard by either ear.
Case III.-E. A., female, aged 35, has distinctly blue sclerotics and has had both " ankles " broken, but no other fractures. A sister, who comes with her, has had no fractures and is not deaf, though her sclerotics have a slightly blue tinge. This sister can hear C32. The patient herself has been deaf since the age of 16 and the deafness has gradually increased. She has never had any otorrhoea. She states that the noises in her ears used to be very severe " like a big wheel crank going round." Patient is a mill worker and says that she can hear best in the mill. For the last year she has suffered from attacks of dizziness which are relieved by lying down. At these times she is very sick if she lifts her head up. The dizzy attack comes on with her monthly periods. Examination: The left drumhead shows a slight loss of gloss and retraction. There is, however, a suspicion of hyperalmia of the promontory. The right drumhead shows a distinct scar below the umbo, which points to an old attack of perforated otitis media and makes one very doubtful of, the patient's statement that she has never had otorrhcea. Functional examination with the C256 fork shows a distinctly lengthened Schwabach, Weber lateralized to the right (better ear), and a negative Rinne in both sides. When the sounding fork is placed oD, the left mastoid the patient refers it to the right ear.
C32 and C64 are not heard by either ear by air conduction. 0128 heard by left ear not by right. C25 and C512 heard by both. 01024 heard by both ears, better by right. C2048 heard by right ear only. The longitudinal vibrations of the monochord are not heard at all by air conduction by either ear, but by bone conduction she hears the monochord up to 9,000 D.V.S. There is no spontaneous nystagmus and no Rombergism, but the patient would not submit to the rotation or caloric tests.
Dr. Bronson states that the term " foetal rickets " was formerly used to include a group of conditions including osteogenesis imperfecta, achondroplasia, and cretinism. Osteomalacia is also allied to this group of diseases, though it does not appear so early in life. Osteogenesis imperfecta or fragilitas ossium occurs in two forms:
(1) congenital and (2) late. These, however, cannot be very definitely separated.
Clinical Picture.-(1) In osteogenesis imperfecta of prenatal onset, the child is undersized, frequently premature, and is either stillborn or dies soon after birth. The head is a crepitant bag with only a mosaic of small plates for a bony covering. In infants which survive birth the ultimate shape of the head will depend upon the pressure to which it is subjected. There is often distinct bilateral enlargement which causes the ears to bend outward and downward. The frontal and occipital regions may also be prominent. (2) In the late form of the disease the stature of the patient is affected according to the age of onset. As a rule patients are of small stature. In certain instances of postnatal onset of fractures-so-called "idiopathic fragilitas ossium "-the shape of the head is similar to that in the congenital form, so that it is reasonable to suppose that in these cases also there has been imperfect prenatal osteogenesis. Ossification of the skull may be nearly norma], yet the extremities show many fractures, and vice versA. The length of the long bones may or may not be affected, but the earlier the onset of signs of osteogenetic defect, the greater the shortening is likely to be. Hypotonicity of joints with dislocations may occur. Voorhoeve attributes all these conditions to hereditary inferiority of the mesenchyme, from which the skeleton, the sclerotics, the heart and blood-vessels, the lymph glands and vessels, the fibrous tissues and invoruntary muscles are formed. In January, 1916, van der Hoeve and de Kleyb described deafness due to otosclerosis as an accompaniment.of brittle bones and blue sclerotics. (The labyrinth capsule is of course a mesenchyme structure.) Burger, Adair Dighton and others have described cases in which nerve deafness was associated with fragility of the bones and blue sclerotics. Burger suggests that the stria vascularis -a mesenchyme structure-may be at fault. Burger, of course, wants to bring the deafness into line with the other mesenchymatous defects. It seems possible, however, that the patients may have been suffering from advanced otosclerosis with secondary nerve deafness and that the true nature of the ear lesion may have been overlooked. It is noteworthy that in Adair Dighton's case-a female aged only 23, an age at which nerve deafness is extremely rare-the deafness came on three months after child-birth.
Otosclerosis.-I have heard Dr. A. A. Gray state that in his opinion one person in every two hundred suffers from otosclerosis and I am quite willing to accept this estimate. Even if the disease is not so appallingly common as Gray thinks, every otologist must be aware that it is one of the most frequent and hopeless conditions with which he has to deal. For these reasons any line of investigation which may shed even a little light on the subject is well worth following up. The association of otosclerosis with defects of the mesenchymatous structures appears to be of great importance but I do not think that everything is thereby explained. Just as the fragile bone requires the application of some force before it breaks, so, in my opinion, the defective labyrinth capsule requires some infective agent before otosclerosis develops. There is much too great a tendency to attribute otosclerosis to one single cause alone-e.g., heredity, disorders of the endocrine gland system, toxin absorption, otitis media, or to a weakening of nerve influence. It seems quite likely that several or all of these causes may be combined. No one can deny that heredity plays an extremely important r6le. But on the other hand there are undoubtedly many cases in which no family history of deafness can be obtained. Our knowledge of the endocrine glands and of pathological chemistry is at present too vague for us. to be able to dogmatize on these subjects, but apparently the hypophysis does seem to have some influence on the development and growth of bone. Gray holds that toxeemia plays an important part in the production of otosclerosis. Loss of nerve influence has been put forward by some as a most important factor in the production of the disease and Gray's recent book tends to emphasize this point. It is of interest to note that the female sex is specially affected by such conditions as osteomalacia, fragilitas ossium, and otosclerosis, and that pregnancy and the puerperium have a very prejudicial effect on the last of these conditions. The question of the importance of otitis media is much disputed. I hold that an attack of otitis media may be compared to "the match which fires the magazine." The hereditary tendency corresponds to " the powder." The loss of nerve influence and disorders of the ductless glands, which preside over the processes of bone formation and repair, may be compared to " a want of water with which to extinguish the flames." BIBLIOGRAPHY.
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DISCUSSION.
Dr. ALBERT GRAY: Mr. Fraser asked whether what he indicated on the picture of one of the sections was an area of otosclerosis. It struck me that that was otoselerotic bone, but some parts appeared to be much more deeply stained than others, though sometimes one gets that in otosclerosis. I think otosclerosis was present in both temporal bones. The disease is nearly always bilateral. With regard to the question of heredity, and the association in the same person of blue sclerotics and fragilitas ossium, the question there in point is whether there is a single factor producing both those conditions, or whether they show variations in the individual independent of each other. These are liable to be transmitted, though they may be independent of each other. There is no connexion between blue irides and otosclerosis, for example, but these qualities like all others are liable to transmission. It may be that in the members of those families these conditions are a peculiarity. in the family of a medical man in Glasgow otosclerosis is one variation, and another variation in it is hammer-toe. Otosclerosis and hammer-toe have been handed down through three or four generations, but there is no necessary connexion between the two. With regard to Mr. Fraser's suggestion as to the possibility of a compromise in view, what I have felt all along is that in otosclerosis we have a tendency in the individual, but, as he says, one of various things may be the " match which sets light to the magazine. In my book I quote a case in which hereditary otosclerosis has gone through many generations in an historic family. In the member of the family I saw-a female--there was acute middle-ear inflammation on one side at 18 years of age, and instead of the condition improving otosclerosis and noises in that particular ear progressively developed forthwith. But the other ear did not become affected until sixteen years later. In both ears there was typical otosclerosis. That illustrates what Mr. Fraser said: there is the powder, and given the match the disease is liable to be started.
Mr. SYDNEY SCOTT: In considering the question of heredity and ear disease, it may be that an important factor in the causation of familial deafness is some structural departure from the normal, not merely in the ear itself but in the nose or nasopharynx. For example, among certain families prone to post-nasal catarrh and subsequent deafness, I have met with precisely the same deformity of the nasal septum which produced decided nasal obstruction in father and son and was associated with the catarrh which led to subsequent deafness. In his studies of familial otosclerosis, has Dr. Gray noticed any similar structural peculiarities, which may have favoured local infections at certain periods of life, and led to the deafness and changes in the ear such as Mr. Fraser has demonstrated?
Mr. FRASER (in reply): I disclaim any idea of being a Mendelian expert but I do not think that the connexion between the fragility of the bones and blue selerotics on the one hand, and otosclerosis on the other, is merely a matter of accident. I would like to refer Dr. Gray to the reference I gave to the Dutch family in which these three conditions were associated. He will tkien see that Dr. Bronson's cases are not the only cases on record. Further, there are other cases in which blue sclerotics and fragility of the bones have been associated with deafness-said to be nerve deafness. I should like very much to examine these patients to ascertain whether they are really cases of nerve deafness. I think it probable that they are advanced cases of otosclerosis with secondary nerve deafness. Dr. Kerr Love has shown that in congenital deafness (congenital deaf-mutism) the epiblastic structures are at fault, and that mental deficiency, epilepsy, albinism and defects of the nervous structures of the eye are frequently associated with this form of deafness. In these cases, then, we have a congenital weakness of epiblastic structures. On the other hand, there seems some reason to suppose that in otosclerosis we have to deal with a congenital weakness of the mesenchymatous tissues, and the case records which I have brought before the meeting to-day appear to be excellent examples of this. With regard to the simile of the "match kindling the magazines" Dr. Gray wants me to say that anything may constitute the " match." I cannot do this for I believe that it is otitis media which corresponds to the match. I have shown to-day, and on previous occasions, -what I take to be the inflammatory condition of the bone in the anterior margin of the oval window in cases of otosclerosis, and I want to renew the challenge which I formerly made. I propose that Dr. Gray, Mr. Jenkins and I should submit our specimens of otosclerosis to pathologists and ask their opinion as to the nature of the bone disease present. I myself do not see how that bony overgrowth with the' big vascular spaces can be anything but inflammatory. I do not understand how " idiopathic nerve weakness " can give rise to an area of new bone formation in front of the oval window. I believe that we have to deal with an inflammatory condition-the result of former attacks of catarrhal or suppurative otitis media. I have now shown before this Section three cases of otosclerosis in which middle-ear suppuration was present and I must remind Dr. Gray that in three of the four cases mentioned in his book there,was otitis media present at the time of death. I do not claim that the middle ear is always in a state of catarrh or suppuration. In many cases the inflammatory process in the tympanic cavity apparently passes off entirely but it leaves behind a chronic infection of the deep layer of the mucoperiosteum in the anterior margin of the oval window, which results in the bony changes we know as " otosclerosis." In people with no hereditary tendency to otosclerosis, otitis media in the great majority of cases clears up entirely or at most leaves a little thickening or opacity of the drumhead. In people with the hereditary otosclerotic tendency, and even in some without such an hereditary tendency, the effects of otitis media do not entirely pass away but leave behind a small focus of disease which gradually extends.
